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Abstract 
Quality of analog fishery products invariably depends on the gel characteristics and 
nutritional status of minced meat. With an objective to find out the effect of water 
washing on kamaboko gel, the minced meat from Croaker fish was washed for four times 
(5 minutes each) using chilled water at a temperature of 8-10°c. Results reflected 
noticeable improvement in folding test and SSN % of kamaboko with essential decrease 
in fat content, water soluble proteins, expressible water and quality parameters like 
NPN,VBN, TMA, FF A and PV denoting superior gel quality than control sample after 
repeated washing. The results indicated that there was a definite improvement in 
functional properties such as gel forming ability, expressible water content of the 
croaker minced meat essential decrease in fat content, water soluble proteins, 
expressible water and quality parameters after each wash, but two washes of 5 minutes 
duration each was necessary to achieve satisfactory results. 
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Introduction 
The rapid development of minced meat technology over the last ten years could make a 
major contribution to the increased utilization of underutilized fishes. Minced meat is 
the flesh separated in a comminuted form from the skin, bones, scales and fins of the 
source material. It represents a significant advance in an effort aimed at improving 
utilization of fish proteins in human food (Murray et al. 1980). In technical terms, any 
fish can be utilized .to make minced meat, but it should have good gel forming ability 
which makes for an elastic texture, good taste and whiter appearance making it an 
important attribute for a particular kneaded product. One of the most critical steps in 
the preparation of minced meat is washing the meat of fish with water to remove blood, 
fat, soluble proteins and other nitrogenous compounds (Okada and Noguchi 1974). Such 
washing significantly improves the colour and odour as well as the texture of the final 
product ( Miyauchi et al. 1973). An attempt has been ma~e in the present study to find 
out the effect of water washing on biochemical and gel forming ability of minced meat 
from Croaker fish (Johnius gangeticus). 
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Materials and methods 
Fresh Croaker (Johnius gangeticus) caught off Digha coast of \X!est Bengal were used 
in the present experiment. During transportation and processing) the temperature of the 
raw material was maintained as low as possible by using sufficient crushed ice. The 
processing was done under hygienic condition. The fishes after dressing were deboned 
with a meat picking machine (Stadler make, Mumbai) and minced in a mincer (Stadler 
make, lvlumbai). Minced meat was repeatedly washed four times with chilled water (8-
100c) giving suspension time of 5 minutes for each wash following which water was 
removed by a screw press reducing the water content of washed meat to almost equal to 
the original moisture content of meat. Table salt at 0.3% was used for the last wash to 
render removal of water easier. Samples were taken after each wash (screw pressed) and 
analysed for bio-chemical, functional, microbiological and organoleptic parameters. 
Fish kamaboko gel was prepared from washed fish meat, stuffed into synthetic casing ( 
Krehalon) and heat processed in water at 90±2°c for 40 minutes (Suzuki 1981) and 
analysed for their quality. Proximate composition analysis were carried out according to 
the methods of AOAC (1995). Total lipid was estimated by solvent extraction method in 
soxhlet apparatus as described by Nambudiri (1985). Tri methyl amine (TMA) and 
Total volatile base nitrogen (TVB-N) was estimated by the method recommended by 
Beatty and Gibbons (1937). For estimation of salt soluble nitrogen (SSN) and water 
soluble nitrogen (WSP), by the method of Dyer et al. (1950) was used. Non-protein 
nitrogen (NPN) and free fa tty acid (FF A) were estimated following the method of 
Nambudiri (1985). The peroxide value (PV) was determined iodometrically Qacobs, 
1958). Total plate count (TPC) was estimated by the method APHA (1984) . pH 
estimated by the method FAO (1981). a-amino nitrogen of the sample was estimated 
following the copper method of Pope and Stevens (1939) using TCA extract of sample. 
Different functional properties like Jelly strength, Expressible water and folding test 
measurement were estimated by the method as described by Okada, 1959 and Suzuki, 
1981 respectively. Howard et al. (2006) have reported a 9-point hedonic scale for sensory 
assessment of any food, which was followed in the present study. Significant difference 
of various quality parameters between different washing treatments was studied by one 
way analysis of variance using Microsoft Excel programme. Pearsons correlation 
coefficient was calculated to assess significant relationship between different parameters 
analysed after each washing treatment. 
Results and discussion 
The dressing yield of croaker fish was 66%, which is in concurrence with results of 
Revankar et al (1981) who obtained dressing yield in the range of SO - 58%. The fairly 
high yield obtained in the present study could be due to the comparatively bigger size of 
fish used. Subsequently the yield percentage decreased with the progress in washing 
process which could be because of the removal of blood, colour pigments, soluble 
proteins and other small bone particles etc (Table 1). The results of proximate 
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composition and other bio-chemical parameters of croaker fish were analysed and is 
presented in Table 2. Revankar et al. (1981) have reported the proximate composition of 
meat separated from croaker and the results obtained in the present study are in 
concurrence with the above reports within reasonable limits. The fishes were iced soon 
after landing, brought to the laboratory and analysed immediately and therefore the 
quality of the fish was fresh. The results of four chilled water washings of 5 minutes 
duration each on proximate composition is shown in Table 3 and that of the 
biochemical parameters in Table 4. The protein content decreased from 16.19 to 12.19% 
after the second wash accounting for a loss of 24%. The fat content decreased from 1.66 
to 0.71 % after the second wash, which accounts for a reduction of 57%. Adu et al (l 983) 
working with rock fish reported 65% reduction of fat by water washing. The effect of 
water washing on the removal of fat depends on the species, the initial. fat content, 
distribution of fat in the body and the nature of fat. With the increase in SSN, 
considerable amount of WSP, NPN, TMA, VEN, PV, FFA and a-amino nitrogen \Vere 
removed due to water washing. Effect of water washing on the experimental values of 
NPN, TMA, VEN, FFA and were significant at 5% level. It is significant to note that, 
WSP to the extent of 16.06% was removed from the minced meat and its removal greatly 
benefited to improve the jelly strength of the meat, which is very much required for the 
preparation of products like kamaboko, sausage etc. (Suzuki 1981, Shamasunder el al. 
1988). Joseph and Perigreen (1986) observed a loss of 40% TMA and 60% VEN from the 
meat of threadfin bream due to water washing. Removal of NPN in considerable 
amounts during water washing of picked meat has been reported by several workers 
(Agarwal et al. 1986, Joseph and Perigreen 1986, Shamasunder et al. 1988). 
Table 1. Yield of meat at different stages of processing 
Stages Yield(%) 
Dressing Yield 60.2 
After meat separation 31.4 
After mincing 
. 
29.2 
After 1st washing 25.4 
After 2nd washing 24.3 
After 3rd washing 22.6 
After 4th washing 22.1 
Table 2. Proximate composition and other biochemical characteristics of raw material 
Moisture (%of meat) 
Protein ( % of total nitrogen) 
Fat ( % of meat) 
Ash (%of meat) 
Salt soluble nitrogen (%of total N) 
Water soluble proteins ( g/lOOg meat) 
80.94 
16.19 
1.66 
0.9 
69.4 
3.05 
Non-protein nitrogen ( mg/lOOg meat) 
Volatile Base nitrogen ( mg/lOOg meat) 
Trimethyl amine (mg/lOOg meat) 
Peroxide value ( millimoles of O/kg fat 
Free fatty acid (percent of oleic acid) 
a-amino nitrogen ( mg/lOOg meat) 
84.83 
2.2 
0.27 
14.4 
2.33 
21.44 
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Table 3. Effect of number of water washings on proximate composition* on croaker meat 
Proximate 
composition 
Moisture 
Protein 
Fat 
Ash 
Before 
washing 
80.94 
16.19 
1.66 
1.0 
*Percent of meat on wet weight basis 
After 1st 
wash 
86.19 
12.41 
0.74 
0.34 
After 2nd After 3rd After 4th 
wash wash 
87.26 88.15 
12.19 11.68 11.09 
0.71 0.60 0.37 
0.19 0.21 0.19 
Kamabokos were prepared from croaker meat after each wash and their jelly 
strength, expressible water, folding test and pH were measured immediately after 
preparation, the results of which are presented in Table 5. The jelly strength of 
kamaboko after first wash which was 227 gm.cm increased to a value of 294 gm.cm after 
the second wash but decreased after 3rd and 4th washing respectively (P 2:: 0.05). 
Similarly, the folding test grade improved from 'B' to 'A' and expressible water 
decreased from 38. 7 to 38.5% between kamaboko prepared from meat of first and second 
wash respectively. The pH reduced from 6.5 to 6.45 after the second wash. The results 
indicate a highly significant improvement in jelly strength of kamaboko after 2nd wash 
,but there was a decrease in subsequent washing. This could be explained by the fact 
that there was no substantial decrease in water soluble proteins after 3rd and 4th wash 
which effected the decrease in jelly strength in kamaboko product. Similarly the 
expressible water content reduced gradually in kamaboko prepared after each wash, 
which is also a significant quality factor in kamaboko, since it is connected with the 
cohesiveness of the meat. From the results of Pearson's correlation coefficient it was 
evident there was a negative relationship between SSN (% of TN) with total protein 
content (-0.62432) and expressible water (-0.66783), whereas direct positive relationship 
between SSN and jelly strength (0.348423). The corelationship coefficient were 
significant at 5% level. These increase in SSN % and jelly strength were presumably due 
to the considerable reduction in fat and water soluble proteins achieved during water 
washing. Suzuki 1981) opined that the removal of WSP fraction helps in increasing gel 
forming ability of the meat. Shamasunder et al. (1988) working with minced meat of 
pink perch and ribbon fish also found that the washing of the meat in chilled water 
helps in the concentration of SSN and increase of jelly strength of kamaboko. The 
organoleptic analysis of kamaboko product prepared after each wash also showed a 
gradual improvement in the mean panel scores for different sensory qualities, the values 
of which are presented in Table 6. The gradual improvement of different organoleptic 
attributes of kamaboko prepared after each wash could be directly related with the 
gradual change~ of the functional properties of Croaker minced meat during washing 
procedure. The results indicated that there was a definite improvement in functional 
properties such as gel forming ability, expressible water content of the croaker minced 
meat essential decrease in fat content, water soluble proteins, expressible water and 
quality parameters after each wash, but two washes of 5 minutes duration each was 
necessary to achieve satisfactory results. 
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Table 4. Effect of chilled water washing on different microbiological and biochemical parameters of Croaker minced meat 
TPC SSN WSP NPN VBN TMA PV FFA(% a-ammo 
(Counts/gm) (%of TN) (g/lOOg (mg%) (mg%) (mg%) (millimoles oleic acid) nitrogen 
meat) of Oikg fat) (mg%) 
Control 2.5 x 106 69.4 3.05 84.83 4.4 0.51 1.44 0.51 21.44 
(No washing) 
After 1st 71.25 2.95 80.21 4.1 0.48 0.48 
washing 
After 2nd 4.1x105 73.4 2.75 76.55 3.9 0.43 0.86 0.43 19.62 
washing 
After 3rd s.2x10+ 73.2 2.73 73.12 3.6 0.41 1.26 0.41 17.41 
washing 
After 4th 5.8 x lo-+ 72.6 2.66 68.55 3.3 0.39 0.95 0.39 15.36 
KC Dora & S.S. Dey 
Table 5. Effect of chilled water washing on kamaboko gel characteristics of Croaker minced meat 
Number of 
washings 
After 1st washing 
After 2nd washing 
After 3rd washing 
After 4th washing 
Jelly strength 
(gm. Cm.) 
227 
294 
243 
173 
Expressible 
water (percent 
of meat) 
38.7 
38.5 
37.3 
37.1 
Folding test 
B 
A 
A 
B 
pH 
6.5 
6.45 
6.42 
6.38 
Table 6. Effect of chilled water washing on sensory quality of Croaker minced meat 
Number of washings Appea Colour Taste Texture Odour Overall 
ranee acceptability 
Control (No washing) 6.0 7.b 6.8 6.3 6.6 6.3 
After 1st washing 6.9 7.6 7.0 7.3 7.3 7.6 
After 2nd washing 7.9 8.0 7.8 8.0 7.6 7.9 
After 3rd washing 7.9 8.1 7.8 7.8 7.3 7.8 
After 4th washing 7.8 8.2 7.9 7.5 7.3 7.6 
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